Background: Androgenetic alopecia is characterized by a defined area of progressive nonscarring alopecia. The clinical and histological findings in 15 women and 4 men with progressive scarring alopecia in a pattern distribution were studied. The results were evaluated and compared with clinicopathologic entities that feature scarring of the central scalp area, specifically, lichen planopilaris, pseudopelade, and follicular degeneration syndrome.
A LOPECIA IN a pattern distribution is a common event associated with androgenetic hair loss and aging. Although it is regarded as a pathologic process by some physicians and many affected patients, by others it is considered a genetically determined physiologic event in the lives of most men and women. The same controversy applies to the histological finding of inflammatory cells in the vicinity of the upper hair follicle in androgenetic alopecia (AGA) 1,2 inasmuch as it remains uncertain whether this phenomenon is still a physiologic event or already reflects a pathologic process. Clinically, AGA is usually a noninflammatory and nonscarring process 3 that eventually leads to permanent hair loss of the affected scalp.
We present our observations on 19 patients (15 women and 4 men) who developed progressive fibrosing alopecia in a pattern distribution (FAPD). In all patients, the histopathologic findings showed features of AGA and lichen planopilaris.
RESULTS

CLINICAL DATA
The case histories of 19 patients aged 35 to 74 years (mean, 59 years)-15 women (age range, 48-74 years; mean age, 60 years) and 4 men (age range, 35-71 years; mean age, 54 years)-were reviewed. Demographic and clinical data from all patients are summarized in Table 1 . Seven patients (37%) complained of symptomatic (pruritus or pain) and all patients of accelerated hair loss in a female or male pattern distribution, respectively. The scalp showed perifollicular erythema in all patients, loss of follicular orifices in 15 (79%), and follicular keratosis in 11 (58%) limited to the area of androgenetic hair loss (Figures 1, 2, 3, and 4) . Multifocal areas of alopecia typical of lichen planopilaris and lichen planus-type lesions on areas other than the scalp were
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OBSERVATION absent. Two patients (1 woman and 1 man) showed frontal fibrosing alopecia-type changes in addition to the lichenoid changes confined to the area of AGA, ie, frontal recession extending to the marginal temporal and parietal areas of the scalp associated with scarring ( Figure 4 ). In one woman, the vertex region showed a defined area of hair loss as seen in male pattern AGA of the Hamilton-Norwood type III vertex. Frontal hair plucks (trichograms) performed in 4 patients demonstrated an increased number of telogen hairs in 3 patients (43%, 40%, and 27%; reference range, 12%-15%; maximum, 20% 4 ) and correspondingly a significant reduction of the anagen-telogen hair ratio (1.3, 1.1, and 1.6; reference value, minimum of 4.0) in 3 patients. Results of laboratory investigations-including complete blood cell counts; basal thyroid-stimulating hormone, C-reactive protein, and serum ferritin levels; and testing for syphilis-were normal in all patients. Of serum samples from 6 patients tested for antinuclear antibodies, 3 showed positive results at a titer of less than 1:80. Serum androgen levels in 3 women tested were normal. Four postmenopausal women were receiving estrogen substitution therapy, and in 2 it was combined with norethindrone acetate administration. One 55-year-old man was taking oral testosterone undecanoate regularly. Three patients were undergoing antihypertensive therapy (enalapril maleate, atenolol, amiloride hydrochloride, hydrochlorothiazide, and quinapril hydrochloride), and 1 patient was taking nonsteroidal anti-inflammatory drugs (aspirin) regularly. Two patients had diabetes mellitus and were taking insulin and metformin. Except for preandrogenic gestagen and androgen therapy, no link between drug intake and progression of alopecia was apparent on the basis of the patient history.
CLINICAL COURSE AND MANAGEMENT
Androgenetic hair loss in all 19 patients initially had been slowly progressive, with an eventually accelerated course in the area of scarring alopecia. No single treatment option, except antiandrogen treatment in 2 women and finasteride treatment in a man, significantly altered the course of the disorder. In the 2 women receiving hormonal replacement therapy with a partially androgenic effect, norethindrone was substituted with 1 mg of cyproterone acetate. Similar to other patients in the study, both additionally received topical 5% minoxidil and clobetasol propionate. This therapeutic regimen seemed to decrease active hair loss and clinical signs of inflammation. In one woman, antiandrogenic therapy with 10 mg of cyproterone as a single treatment agent also stabilized the progression of disease, but this treatment was discontinued because of gynecologic problems, with recurrence of follicular inflammation and hair loss. In the man treated with oral finasteride, 1 mg daily, further hair loss was halted, as evidenced by normalized frontal telogen hair counts and anagen-telogen hair ratios in the trichogram after 6 months of treatment (before treatment: telogen hair count, 43%; anagen-telogen hair ratio, 1.3; after treatment: telogen hair count, 10%; anagentelogen hair ratio, 8.8). Moreover, clinical signs of inflammation were reduced with finasteride treatment. In other patients, practically serving as a control group, treatment with topical preparations such as highly potent (betamethasone valerate and clobetasol) or moderately potent (mometasone furoate) corticosteroids produced only symptomatic relief of pruritus. Six patients received topical 0.1% tretinoin lotion without any evident benefit. Use of antimalarial medication by one patient had no effect on disease progression.
HISTOPATHOLOGIC FINDINGS
Lesional scalp biopsy specimens taken from 14 patients demonstrated similar pathological changes. Histological features of the patients studied are summarized in Table 2 .
Terminal hair follicles were significantly reduced in number through miniaturization to vellus hair follicles in 10 patients (71%) or replacement by fibrous tracts. A lymphohistiocytic infiltrate was present around the isthmus and infundibular region of the hair follicles in all 14 patients, with a follicular interface dermatitis pattern in 8 (57%), whereas the overlying interfollicular epidermis and lower portions of the follicles including the hair bulbs were spared (Figure 5 ). This was associated with concentric perifollicular lamellar fibrosis in 13 (93%) of 14 patients, which was better displayed on horizontal sections (Figure 6 ). The external root sheaths showed focal liquefaction degeneration of the basal cell layer and prominent apoptosis of follicular keratinocytes in 4 patients (29%). Follicular infundibuli harboured numerous Demodex folliculorum organisms in 2 patients with severe inflammatory alopecia and Pityrosporum ovale organisms in an additional patient. No inflammation or fibrosis was seen around the sweat glands. Besides replacement by fibrous tracts in the subcutis that extended
PATIENTS, MATERIALS, AND METHODS
Between April 1, 1991, and December 31, 1998, 15 women and 4 men were referred to the Department of Dermatology, University Hospital of Zurich, Zurich, Switzerland, for evaluation of progressive scarring alopecia in a pattern distribution (female and male pattern AGA). In addition to the clinical data, a hair pluck test was performed in 4 patients and lesional scalp biopsy specimens were obtained from 14 patients for routine histological examination. Fresh tissue samples obtained from 6 patients were snap frozen for direct immunofluorescence studies. Routine laboratory investigations included C-reactive protein, serum ferritin, and basal thyroidstimulating hormone levels; syphilis serologic tests (Venereal Disease Research Laboratory and treponema pallidum hemagglutination); and antinuclear factor levels. Sex hormone levels (follicle-stimulating hormone, luteinizing hormone, prolactin, estradiol, testosterone, dehydroepiandrosterone sulfate, sex hormone-binding globulin, and free testosterone) were evaluated in 3 women.
through the reticular dermis at the sites of destroyed follicles, naked hair shaft fragments occasionally were found loose in the dermis surrounded by a foreign body granulomatous reaction and fibrosis. Also, orphaned ar-rector pili muscles were found at the sites of destroyed follicles.
Direct immunofluorescence studies performed on 6 biopsy samples revealed only minimal granular staining for IgA, IgG, and IgM at the basement membrane zone of approximately one third of samples.
COMMENT
The development of baldness with AGA is associated with androgen-dependent, progressive miniaturization of hair follicles in certain areas of the scalp in genetically predisposed individuals. 5 Thinning scalp hair grows in a shorter period and consequently with an increase in the proportion of telogen hairs, which might be detected in trichograms of the frontovertical region. 4 The histopathologic changes of AGA reflect the pathogenesis of the condition and show miniaturization of the hair follicles corresponding to the progressive shortening of the hair growth cycle. 2 Whereas a mild, perifollicular, lymphohistiocytic infiltrate, usually around upper follicles, is present in one third of patients with AGA and controls, a moderate to severe, predominantly lymphocytic inflammation associated with loose perifollicular lamellar fibrosis is present in 36% of patients with AGA vs only 10% of controls. 2 The significance of this inflammatory infiltrate and fibrosis in AGA remains uncertain, and this problem is particularly evident in the differential diagnosis of permanent forms of alopecia, in which the dermatopathologist is confronted with the difficulty of evaluating the role of inflammatory cells visible in the vicinity of otherwise intact-appearing hair follicles.
Our 19 patients displayed progressive scarring alopecia in a pattern distribution. Close clinical examination revealed obliteration of follicular orifices in 15 patients (79%), perifollicular erythema in 19 (100%), and follicular keratosis in 11 (58%) limited to the area of androgenetic hair loss. In 3 of 4 patients in whom trichograms were performed, there was evidence of active AGA, with an increase in the proportion of telogen hairs detected in the frontal region. Histological findings of AGA, ie, increased numbers of miniaturized hair follicles with underlying fibrous streamers, were evident in 10 patients (71%) and were associated with a perifollicular lymphocytic infiltrate in all patients. A pattern of follicular interface dermatitis targeting the upper follicle in 8 patients (57%) represented early lesions, whereas perifollicular lamellar fibrosis in 13 patients (93%) and the presence of selectively fibrosed follicular tracts corresponded to late lesions.
Several conditions might need to be considered in the differential diagnosis of FAPD. The histopathologic features of lymphocytic inflammation involving the upper follicle and the presence of completely fibrosed follicular tracts are those shared by lichen planopilaris, pseudopelade of Brocq, follicular degeneration syndrome, and the more recently described postmenopausal frontal fibrosing alopecia.
Alopecia of lichen planopilaris and pseudopelade of Brocq is similarly insidious and predominantly affects the vertex and parietal areas of the scalp. In contrast, both present with irregular, multifocal areas of scarring alopecia. [6] [7] [8] Whereas in active lichen planopilaris of the scalp acuminate follicular lesions with perifollicular erythema and follicular keratotic plugs are observed at the margins of the bald areas, inflammation is less obvious in pseudopelade of Brocq. 9,10 Moreover, lichen planopilaris presents typical lesions of lichen planus on the glabrous skin or mucous membranes in up to 50% of patients. 7 Pseudopelade of Brocq shares many clinical and histological features with end-stage lichen planopilaris, but there is continued debate about whether it represents a distinct entity or a variant of lichen planopilaris. 11, 12 The histological findings of advanced lesions in our patients share features with the recently described follicular degeneration syndrome observed in black patients. 13, 14 Also, the clinical presentation of these black women might mimic female pattern AGA because it pro- duces frontovertical alopecia. 13 The earliest observable histological abnormalities considered distinctive of this disorder are premature degeneration of the inner root sheath and migration of the hair shaft through the outer root sheath, 13 whereas the follicular interface dermatitis present in most of our patients is not a feature. On the other hand, we did not demonstrate premature degeneration of the inner root sheath in our patients. Prominent perifollicular fibrosis and lymphocytic inflammation at the level of the isthmus are common features of follicular degeneration syndrome and FAPD and can also be found in other forms of scarring alopecia, including lichen planopilaris and pseudopelade of Brocq, representing an unspecific common final pathway leading to follicular disintegration.
The pattern distribution and histological findings in our patients share features with the recently described 15 progressive frontal fibrosing alopecia observed in postmenopausal women. The clinical presentation in these women might mimic male pattern AGA because it produces frontal recession of the hairline, but it is associated with clinical evidence of scarring. Kossard et al 16 proposed the term postmenopausal frontal fibrosing alopecia for this presentation and more recently interpreted this type of alopecia as a frontal variant of lichen planopilaris on the basis of histopathologic and immunohistochemical studies. Considerable overlap exists among postmenopausal frontal fibrosing alopecia, lichen planopilaris, and FAPD: postmenopausal frontal fibrosing alopecia has been described in association with lichen planus elsewhere (oral cavity) 17 and without evidence of coexistent AGA. 15, 16 We observed postmenopausal frontal fibrosing alopecia-type changes in 3 patients with FAPD.
Finally, the recently proposed concept of central centrifugal scarring alopecia (L. C. Sperling, oral communication, March 1999) might well include FAPD, in addition to pseudopelade and follicular degeneration syndrome, but it does not discriminate between these clinicopathologic entities, which share the late features of the scarring process but clearly differ in their early histological manifestations and clinical features. 18 Regardless of debates about whether pseudopelade of Brocq represents a variant of lichen planopilaris, 11, 12 and whether the follicular degeneration syndrome represents the late stage of dissecting cellulitis of the scalp 19 or any other inflammatory fibrosing alopecia in the black patient, these can clearly be differentiated from FAPD on the basis of clinical features (regular pattern of the fibrosing process in FAPD vs multifocal scarring alopecia in pseudopelade of Brocq) and histological features (lichenoid inflammation targeting the upper follicle region in FAPD vs premature degeneration of the inner root sheath and migration of the hair shaft through the outer root sheath in follicular degeneration syndrome).
Recently, clusters of perifollicular macrophages in healthy murine skin have been described as perhaps indicating the existence of a physiological program of immunologically controlled hair follicle degeneration by which malfunctioning follicles are removed by programmed organ deletion. 20 Various forms of clinically perceptible, permanent alopecia might represent pathologi-cal exaggeration of this type of programmed organ deletion, resulting in a lichenoid tissue reaction pattern and true scarring alopecia. Further studies are required in patients with FAPD to elucidate a presumable role of androgenetic factors in addition to that of the lymphohistiocytic infiltrate, perifollicular lamellar fibrosis, and apoptosis-mediated follicular regression. An important question to be addressed in further studies is how the lichenoid tissue reaction pattern is generated around the individual androgenetic hair follicle. Follicles with some form of damage or malfunction might express cytokine profiles that attract inflammatory cells to assist in damage repair or in the initiation of apoptosis-mediated organ deletion. Alternatively, an as yet unknown antigenic stimulus from the damaged or malfunctioning hair follicle might initiate a lichenoid tissue reaction in the immunogenetically susceptible individual. 21 The possible role of microbial antigens or superantigens in this context remains to be elucidated.
Inasmuch as FAPD seems to be pathogenetically related to AGA, we prefer regarding it as an entity distinct from other forms of central centrifugal scarring alopecia, especially with respect to therapeutic options. Our preliminary observations of the 4 patients responding to antiandrogenic or finasteride treatment, with decrease of active hair loss and scalp inflammation, supports this notion and underlines the rational basis for such treatment for FAPD. However, FAPD is often diagnosed with delay and well established before introduction of treatment, and destruction of hair follicles in the scarred area is irreversible.
It has been suggested 20 that dissecting the molecular controls of immune-mediated, physiological hair follicle degeneration by apoptosis-mediated organ deletion could provide insights into how progression of some forms of permanent alopecia might be halted, which can be suppressed with only limited success by current treatment modalities. We believe that this could also hold true for further studies of FAPD.
